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(54) 2-(3,5-dif luorophenyl)-3-(4-(methyl-sulfonyl)phenyl)-2-cyclopenten-1 -one useful as an 
inhibitor of cyclooxygenase-2 

(57) The invention encompasses the novel com- 
pound A, 2-(3.5<lifluorophenyl)-3-(4-(methylsuifo- 
nyl)phenyl)-2-cyclopenten-1 -one, pharmaceutical 
compositions and use of the compound in the prepara- 
tion of medicaments for the treatment of cyclooxygen- 
ase-2 mediated diseases. 
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Description 

BACKGROI IMn OF THE INVENTION! 

pos Jo^fterelT ^ l ° * cydoox y9 enase "^ed diseases and certain pharmaceutical com- 

inhMH^'^^^T™* 0 '* dm9S 6Xert m0St 01 their "•BWIammatory. analgesic and antipyretic activity and 
SrSLS T Uten , ne contract,ons «• certain of cancer growth through inhibition of prostaglandin G/H 

synthase, also known as cyclcoxygenase. Initially, only one form of cyclooxygenase was known this i coriwpoixSnato 
cyc.ooxygenase-1 (COX-1) or the constitutive enzyme, as originally identified in bovine seminal JTZ?E2£ 
the gene fora second inducible form of cyclooxygenase. cyclooxygenase-2 (COX-2) has been cloned sequenced and 
characters .n,t.al.y from chicken, murine and human sources. This enzyme 'is distinct from the COXO SnafbSn 

o cvdooZe 6 :^ Sx C ? raCte,1 ^ d ^ Vari ° US S0UrC6S indUdin9 th6 Shee P" the mouse and — • iSSSSSS 
Inf £ 9 « ■ . •i S L aP ' dly and feadi,y indudb,e by a number of a 9 ents includi "9 mitogens, endotoxin, hor- 
™"f!" ? ? t r ST* faCt0re ' P rosta 9 ,andins nava both physiological and pathological roles, we have con- 
cluded that the const.tut.ve enzyme. COX-1 , is responsible, in large part, for endogenous basal release of 

ri^S ^ElES T T "TT " I* PhySi0,O9iCal SUCh aS the maintenance of gastrSls^aMnteg 

SrS^riSSf ° W T' 351 ' We ^ C ° nClUded that 1,16 induCible form ' COX " 2 ' is responsible for the 

pa holog.cal effects of prostaglandins where rapid induction of the enzyme would occur in response to such agents as 
inflammatory agents, hormones, growth factors, and cytokines. Thus, a selective inhibitor of COX-2 will have similar 
anhinflamma ory. antipyretic and analgesic properties to a conventional non-steroidal antiinflammatory drug, and in 
addrt.cn would ,nh,brt hormone-induced uterine contractions and have potential anti-cancer effects but win have a 
SSSSf ?.? I" SOme ° ,ihe meC ^m-based side effects. In particular, such a compound should h^e a 

SSSJSTJ f0r | 9astro ^ e f 1 na, t0XiCity> 3 redUC&i P0tential for renal side effects - a reduced effect on bleedf^ 
times and possibly a lessened ability to induce asthma attacks in aspirin-sensitive asthmatic subjects 

s £ h a ^"nd will also inhibit prostanoid-induced smooth muscle contraction by preventing the 
7T™ t£T J? P \TJ,T S ^ h6nCe mBy be * USe in *• treatment of dysmenorrhea, premature labour 
b^nTL B d,SOfderS i " Wi " 3150 be * 086 in the freatment of Alzheimer's disease, for decreasing 
aSh S?' P° stmen °P ausal w omen (i e- treatment of osteoporosis) and for the treatment of glaucoma 

Vol 367 t fS S2 fi" ,1? T^' UtHity , ° f c y cloox y9 enase - 2 inhibitors is given in an article by John Vane, Nature, 
Vol. 367. pp. 215-216. 1994, and in an article m Drug News and Egr§B gctive§ Vol. 7. pp- 501-512, 1994. 

SUMMARY .OF THF INVENTION 

35 CV rjl h !fnti , ? nti0n „ encompasses the novel compound 2-(3.5-difluorophenyl)-3-(4-(methylsulfonyl)phenyl)-2- 
%2S£ T ' pharmace 0 utlcal compositions and use of the compound in the preparation of medicaments for the 
treatment of cyclooxygenase-2 mediated diseases. 

DETAILED DESCRIP TION OF THE INVENTION] 

40 

cyclopemen 3 ^:'^ '""^ 6nC0mpaSSeS *" oo^ound 2-(3.5^ifluorophenyl)-3-(4-(methylsulfonyl) P henyl)-2- 
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In a second aspect the invention encompasses pharmaceutical compositions useful for the treatment of COX-2 
mediated diseases comprising 2-(3,5<lifluorophenyl)-3-(4-(methylsulfonyl)phenyl)-2-cyclopenten-1-one and a pharma- 
ceutically acceptable carrier. 

In a third aspect the invention encompasses pharmaceutical compositions comprising 2-(3,5-dif luorophenyl)-3-(4- 
5 (methylsulfonyl)phenyl)-2-cyclopenten-1 -one and a pharmaceutical^ acceptable carrier. 

In a fourth aspect the invention encompasses the use 2-(3,5-difluorophenyl)-3-(4-(methylsulfonyl)phenyl)-2- 
cyclopenten-1 -one in the preparation of a medicament for the treatment of COX-2 mediated diseases. 

In a further aspect compositions, methods of treatment, and uses involving oral administration is preferred. 

In a further aspect, compositions, methods of treatment and use involving once a day or twice a day administration 
10 is preferred. 

The following abbreviations have the indicated meanings: 



AA 


= arachidonic acid 


CHO 


= Chinese hamster ovary 


15 CMC 


= 1-cyclohexyl-3-(2-morpholinoethyl) carbodiimidemetho-p-toluenesulfbnate 


COX 


= cyclooxygenase 


DMF 


= N,N-dimethylformamide 


HBSS 


= Hanks balanced salt solution 


HEPES 


= N-[2-Hydroxyethyl]piperazine-N 1 -[2-ethanesulfonic acid] 


20 HWB 


o human whole blood 


LPS 


= lipopolysaccharide 


mCPBA 


= meta-chloroperbenzoic acid 


MMPP 


= magnesium monoperoxyphthalate 


NSAID 


= non-steroidal anti-inflammatory drug 


25 PDC 


= pyridinium dichromate 


r.t. 


= room temperature 


THF 


= tetrahydrofuran 



The Compound A is useful for the relief of pain, fever and inflammation of a variety of conditions including rheumatic 
30 fever, symptoms associated with influenza or other viral infections, common cold, low back and neck pain, dysmenor- 
rhea, headache, toothache, sprains and strains, myositis, neuralgia, synovitis, arthritis, including rheumatoid arthritis, 
degenerative joint diseases (osteoarthritis), gout and ankylosing spondylitis, bursitis, burns, injuries following surgical 
and dental procedures. In addition, such a compound may inhibit cellular neoplastic transformations and metastic 
tumour growth and hence can be used in the treatment of cancer, such as cancer of the colon. Compound A may also 
35 be of use in the treatment and/or prevention of cyclooxygenase-mediated proliferative disorders such as may occur in 
diabetic retinopathy and tumour angiogenesis. 

Compound A will also inhibit prostanoid -induced smooth muscle contraction by preventing the synthesis of contrac- 
tile prostanoids and hence may be of use in the treatment of dysmenorrhea, premature labour, asthma and eosinophil 
related disorders. It will also be of use in the treatment of Alzheimer's disease, for decreasing bone loss particularly in 
40 postmenopausal women (i.e. treatment of osteoporosis), and for treatment of glaucoma. 

By virtue of its high cyclooxygenase-2 (COX-2) activity and/or its specificity for cyclooxygenase-2 over cyclooxyge- 
nase-1 (COX-1), Compound A will prove useful as an alternative to conventional non-steroidal antiinflammatory drugs 
(NSAID'S) particularly where such non-steroidal antiinflammatory drugs may be contra-indicated such as in patients 
with peptic ulcers, gastritis, regional enteritis, ulcerative colitis, diverticulitis or with a recurrent history of gastrointestinal 
45 lesions; Gl bleeding, coagulation disorders including anemia such as hypoprothrombinemia, haemophilia or other 
bleeding problems; kidney disease; those prior to surgery or taking anticoagulants. 

Similarly. Compound A, will be useful as a partial or complete substitute for conventional NSAID'S in preparations 
wherein NSAIDS are presently co-administered with other agents or ingredients. Thus in further aspects, the invention 
encompasses pharmaceutical compositions for treating cyclooxygenase-2 mediated diseases as defined above corn- 
so prising a non-toxic therapeutically effective amount of the compound of Formula I as defined above and one or more 
ingredients such as another pain reliever including acetominophen or phenacetin; a potentiator including caffeine; an 
H 2 -antagonist, aluminum or magnesium hydroxide, simethicone, a decongestant including phenylephrine, phenylpro- 
panolamine, pseudoephedrine, oxymetazoline, ephinephrine, naphazoline, xylometazoline. propylhexedrine, or lev- 
odesoxyephedrine. an antitussive including codeine, hydrocodone. caramiphen. carbetapentane. or 
55 dextramethorphan; a prostaglandin including misoprostol, enprostil. rioprostil. ornoprostol or rosaprostol; a diuretic; a 
sedating or non-sedating antihistamine. In addition the invention encompasses a method of treating cyclooxygenase 
mediated diseases comprising: administration to a patient in need of such treatment a non-toxic therapeutically effec- 
tive amount of the compound A, optionally co-administered with one or more of such ingredients as listed immediately 



3 



— BNSOOCID:i<EP>i-0a63134A1_L> 



EP0 863 134A1 

above. 
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cTuXv rSi» y ° r reCtal,y d0Sa9e Unit formulati °ns containing conventional non-toxic pharma- 

5 n S aC t Ceptable carners - ad i uvante a "d Nicies. The term parenteral as used herein includes subcutaneous 
SSI J T nOU K • ,nframuscular - intrasternal injection or infusion techniques. In addition to the treatmem^3 

may^S* ^ < y «™2 mediated diseases as defined 

W 0 ip IltSSTf "J ical 1 com P° sitions containing the active ingredients may be in a form suitable for oral use for exam- 
Si Sn^S ' ° CheS ' l02en9eS • aqUeOUS ° r ° i,y «^ dispersible powders or granule^ er^Ss nS or 
XiEEl SyrU ^° r eMXirS - C 0 "* 05 *™* "tended for oral use may be prepared according to aTmeThld^ 

e eSS^rtheTo^T 6 IT" ^ rompositions and suc " commons may comL one oTm^a^ 
„ fron \ ,he 9 rou P consisting of sweetening agents, flavoring agents, coloring agents and preservinq aaente ^ 

Zt mTv" hT, phar ™ c ** ,cal| y acce Pto"e excipients which are suitable for the manufacture of t^ete Thefe exS 
ente may be, for example, .nert diluents, such as calcium carbonate, sodium carbonate, lactose calcmm phosolSe or 
Sml^r^^r nU ' atin9 ^ disinte 9 rati "9 ^ example, corn starch, or algWc id Tb X^ST £ 
a, S a ^t! ta : Ch ' 9e, !l , l 0r aCaC,a ' and lubrica,in 9 a 9 ente - for ^"Ple. magnesium stearate, stearic acS orS The 
SmiS fr!r?* °K hey maV bS ^ bV hno " n teChni ^ ues to d 4 disintegration and aUX ^ tt gas 
^ y PrOVlde 3 SUStained aCti0n Wer a ,on9er P eriod - For exam Pte. a t""e delay ma er af such 

tnSlu Z r t n< ?/oc ate °l 9lyCeryl diSt6arate may be ^P' 0 ^' The V may also be coaled by the technique dSribS 
in the U.S. Patent 4.256,108; 4.166.452; and 4.265.874 to form osmotic therapeutic tablets for control retease 

with anTne^ " *"* ^ a <* ve is mixed 

therein me aSin^L^ ^ ' S^"" carbonate ' ca,cium Phosphate or kaolin, or as soft gelatin capsules 
J? _ 'ngred.ents is mixed wrth water or miscible solvents such as propylene glycol PEGs and ethanol or 
an oil medium, for example peanut oil. liquid paraffin, or olive oil W 9 y ' US etnano1 ' or 

a nn^, U e e r US suspensio e ns 5 on1ain active materials in admixture with excipients suitable for the manufacture of 
XE£ aus H pens,ons - S"ch excipients are suspending agents, for example, sodium camoxyme^ceEosfme^ 
hydroxy-propylmethycellulose. sodium alginate, polyvinylpyrrolidone, gum tragacanth and gu«^- 
naZwlTeZtr^ anaturall 7 ccu i rrin 9 Phosphatide, for example'lecithia or condensaZ of 
TinnTX* f ff, ^ ♦ ^ ^ for 6Xample Po'WWene stearate. or condensation products of ethytene oxide 
with long chain aliphatic alcohols, for example heptadecaethyleneoxycetanol. or condensation produces of ethane 

SZZZFT deriV6d ^ ,atty addS and 3 hexitol such as Po'yoxyethylene somit^monSeate 

■SET'^ ^ ^ ^ *° m ^ ac ' ds and anhyd^fofe^S- 
eZ or n^nS T h h 1 aqU60US sus P ens,ons ™ay a 'so contain one or more preservatives, for example 
Stenin^; p - hyd /°^ enzoate - °ne or more coloring agents, one or more flavoring agents, and one ™e 
sweetening agents, such as sucrose, saccharin or aspartame 

ni. ,25 s " spensions ma y be formulated by suspending the active ingredients in a vegetable oil for example arachis 

eltlnf IT™ °" C ° COnUt * ° f i0 mineral 0il SUCh as P araffin - ^ oily susper^ions marS^ 
ening agent, for example, beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as tno2 s^nh aSve 

«h^rn 9 of1^ t may H be f* 1 ? t0 PrOVide 3 Pa ' atable ° ral preparation - These compSSs m^be pn^S 
the addition of an anti-oxidant such as ascorbic acid. y 

Dispersible powders and granules suitable for preparation of an aqueous suspension by the addition of water oro 

atovl' ^S na ? ^ I 0 !* 6 * 1 " 19 a96ntS a0d sus P endin 9 a 9ents are exemplified by those already menEned 

rn^m « P ? RtS ' fof eXamP ' 6, ^t 6 " 1119 . favoring and coloring agents, may a.so be present 
ohas^Lv hi I 0 ?, ^TP 05 * 0 " 5 of *e invention may also be in the form of an oii-in-water emulsions The oily 

oHhe^rLrNr 9 ? •! ' ^ eXamP,G ' °' iVe 0i ' ° r afaChiS ° H ' ° r a mineral oil - for exa "P'e paraffin or mixture", 
of these. Surtable emulsifying agents may be naturally-occurring phosphatides for example sov bean \Z^n «^ 
es ers or partia, esters derived from fatty acids and hexitol anhydnd'es. for exS .e soS^ SSSj? 
sabon products of the said partial esters with ethylene oxide, for example pofyoxyethylene soS monS^hJ 
emulsions may also contain sweetening and flavouring agents P°'y°xyetnylene sorbitan monooleate. The 

Syrups and elixirs may be formulated with sweetening agents, for example, glycerol propylene alvcol sorhitoi or 

£££2f for T ,i0nS "l V 3,80 C ° ntain 8 demu,cent ' a P^eservafive an? flawing Sd32S?£2 Char 
macemical composrtions may be in the form ol a sterile injectable aqueous or oleagenous suspensionThrsu^eSon 

rchhirbtnmers 

which have been ment,oned above. The sterile injectable preparation may also be a sterile injectable solution or suJ 
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pension in a non-toxic parenterally-acceptable diluent or solvent, for example, as a solution in 1,3-butane diol. Among 
the acceptable vehicles and solvents that may be employed are water, Ringer's solution and isotonic sodium chloride 
solution. Cosolvents such as ethanol, propylene glycol or polyethylene glycols may also be used. In addition, sterile, 
fixed oils are conventionally employed as a solvent or suspending medium. For this purpose any bland fixed oil may be 
5 employed including synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use in the preparation 
of injectables. 

Compound A may also be administered in the form of a suppositories for rectal administration of the drug. These 
compositions can be prepared by mixing the drug with a suitable non-irritating excipient which is solid at ordinary tem- 
peratures but liquid at the rectal temperature and will therefore melt in the rectum to release the drug. Such materials 
10 are cocoa butter and polyethylene glycols. 

For topical use, creams, ointments, gels, solutions or suspensions, etc., containing the compound A are employed. 
(For purposes of this application, topical application shall include mouth washes and gargles.) Topical formulations may 
generally be comprised of a pharmaceutical carrier, cosolverrt, emulsifier, penetration enhancer, preservative system, 
and emollient. 

is Other suitable formulations are set forth in U.S. Patent No. 5,474,995. We have found the following oral formulations 
to be of particular value: 

Rapidisc® - In view of the above mentioned characteristics, 2-(3,5<lifluorophenyl)-3-(4-(methylsulfonyl)phenyl)-2- 
cyclopenten-1-one is particularly well suited for a rapid dissolving sublingual formulation. For example, due to the lack 
of Gl side-effects, the agent need not be take with a large amount of water. Suitable Rapidisc® formulations and meth- 

20 ods of making same are disclosed in US 4,305,502, US 4,371,516, US 4,470,202, US 4,758,598, US 4,754,597, US 
5,046,618 and US 5,188,882, all of which are hereby incorporated by reference. 

As mentioned elsewhere in this specification, we have found 2-(3,5-dtf luorophenyl)-3-(4-(methylsulfonyl)phenyl)-2- 
cyclopenten-1-one to possess a surprising combination of attributes. Not only is compound A active, potent, safe and 
effective at modest oral dosages of 10 to 250 mg of agent per day, but in addition Compound A possesses a half-life in 

25 humans of sufficient length that one or two oral doses of 1 0 to 250 mg of active agent per day will provide effective safe 
anti-inflammatory treatment over a 24 hour period. Such agents are particularly useful in the treatment of chronic indi- 
cations, such as rheumatoid and osteo arthritis as well as Alzheimer's Disease. 

Oral and intravenous dosage levels for agent 2-(3,5-difluorophenyl)-3-(4-(methylsulfonyl)phenyl)-2-cycloponten-1- 
one are of the order of from about 10 to 250 mg per patient once or twice a day. 

30 The amount of active agent that may be combined with the carrier materials to produce a single dosage form will 
vary depending upon the host treated and the particular mode of administration. For example, a formulation intended 
for the oral administration of humans may contain from 10 to 250 mg of agent compounded with an appropriate and 
convenient amount of carrier material which may vary from about 5 to about 95 percent of the total composition. Dosage 
unit forms may typically contain 10, 20, 30, 40, 50, 60. 70, 80, 90, 100, 125 or 250 mg of active agent. 

35 It will be understood, however, that the specific dose level for any particular patient will depend upon a variety of 
factors including the age, body weight, general health, sex, diet, time of administration, rate of excretion, drug combina- 
tion and the type and severity of the particular disease undergoing therapy. For many patients, a dosage range of 10 to 
50 or 60 to 120 mg once or twice a day is preferred. 

For long term therapy, such as in the treatment of chronic diseases including rheumatoid arthritis, osteoarthritis or 

40 Alzheimer disease, a dosage of 10 to 50 or 60 to 1 20 mg once or twice day is preferred. More particularly, for the treat- 
ment of osteoarthritis, a dosage of 10, 20, 30, 40, 50. 60, 70, 80, 90 or 1 00 mg once or twice a day is preferred, whereas 
for the treatment of rheumatoid arthritis, 10, 20, 30, 40. 50, 60, 70, 80, 90 or 100 mg once or twice a day is preferred. 
For the treatment of non-chronic indications such as headache or post-operative swelling and pain, 10, 20. 30, 40. 50, 
60, 70, 80, 90 or 100 mg once or twice a day is preferred. 

45 Accordingly, in one aspect the invention is directed to a unit dose oral form which comprises from 10 to 250 mg of 
the cyclooxygenase inhibitor, for example, 10 to 50 or 60 to 120 mg. 

In another aspect this invention is directed to a pharmaceutical composition for the treatment of cyclooxygenase-2 
mediated diseases, said composition suitable for once or twice a day oral administration, said composition comprising 
a 10 to 250 mg of 2-(3,5-difluorophenyl)-3-(4-(methylsulfonyl)phenyl)-2-cyclopenten-1-one, and a pharmaceutical car- 

50 ried therefor. 

Within this aspect there is a first genus of compositions comprising 10 to 50 mg of 2-(3.5-drfluorophenyl)-3-(4- 
(methylsulfonyl)phenyl)-2-cyclopenten-1-one. 

Within this aspect there is a second genus of compositions comprising 60 10 120 mg of 2-(3,5-difluorophenyl)-3- 
(4-(methylsulfonyl)phenyl)-2-cy clopenten- 1 -one. 
55 The amount of active ingredient that may be combined with the carrier materials to produce a single dosage form 
will vary depending upon the host treated and the particular mode of administration. For example, a formulation 
intended for the oral administration of humans may contain from 10 mg to 250 mg of active agent compounded with an 
appropriate and convenient amount of carrier material which may vary from about 5 to about 95 percent of the total 
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!*' ** particular patient win depend upon a , ana, of 

Assays for determining Bioloniral Arti./ifr 

The compound A can be tested using the following assays to determine their cydooxygenase-2 inhibiting activity. 
INHIBITION! OF r.yr., nn xYQENASF tmmv 

Whole cell assays for COX-P and COX- 1 usjng r.MQ ltar jsfg S tfid cjH lings 

pCD^^ «- «* «" -Karyotic expression vector 

as CHO fhCOX-11 and CHC fSKEE ?£ ? ^ NA S are USed for ,he ce " line s are referred to 

cultures BM^oiS^^'^' c * ctot ^«»e assays, CHO[hCOX-1] cells from suspension 

^tneAATHBSSsdutonSyiLafS 
^alt^ 

2r^~~ 

Assay Of QOX-1 Activity from U937 rail mir T ?f ^ ^ 

2 m»£^ 7 %££™^TZ~ — * — P— » «" - T*Ha. PH 7.4. ,0 
~ "HercHure Derore addition of 25 fil of 1 M arachidonic acid in 0.1 M Tris-HCI and 10 mM fdta nH?/ 

^s a e e :^^ 

=*d~ 

Assay Qf the acti vity of pu rifi e d human 
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Recombinant human COX-2 is purified from Sf9 cells as previously described (Percival et al (1994) Arch. Biochem. 
Biophys. 15. 111-118). The assay mixture (180 ^L) contains 100 mM sodium phosphate, pH6.5,2mM genapol X-100, 
1 nM hematin, 1 mg/ml gelatin , 80-100 units of purified enzyme (One unit of enzyme is defined as the amount of 
enzyme required to produce an O.D. change of 0.001/min at 610 nm) and 4 ^iL of the test compound in DMSO. The 

5 mixture is pre-incubated at room temperature (22°C) for 15 minutes prior to initiation of the enzymatic reaction by the 
addition of 20 ^iL of a sonicated solution of 1 mM arachidonic acid (AA) and 1 mM TMPD in assay buffer (without 
enzyme or hematin). The enzymatic activity is measured by estimation of the initial velocity of TMPD oxidation over the 
first 36 sec of the reaction. A non-specific rate of oxidation is observed in the absence of enzyme (0.007 - 0.010 O.D. 
/min) and is subtracted before the calculation of the % inhibition. IC 50 values are derived from 4-parameter least 

10 squares non-linear regression analysis of the log-dose vs % inhibition plot. 

HUMAN WHOLE BLOOD ASSAY 



Human whole blood provides a protein and cell-rich milieu appropriate for the study of biochemical efficacy of anti- 
inflammatory compounds such as selective COX-2 inhibitors. Studies have shown that normal human blood does not 
contain the COX-2 enzyme. This is consistent with the observation that COX-2 inhibitors have no effect on PGE 2 pro- 
duction in normal blood. These inhibitors are active only after incubation of human whole blood with LPS, which induces 

20 COX-2. This assay can be used to evaluate the inhibitory effect of selective COX-2 inhibitors on PGE 2 production. As 
well, platelets in whole blood contain a large amount of the COX-1 enzyme. Immediately following blood clotting, plate- 
lets are activated through a thrombin-mediated mechanism. This reaction results in the production of thromboxane B2 
(TxB 2 ) via activation of COX-1 . Thus, the effect of test compounds on TxBg levels following blood clotting can be exam- 
ined and used as an index for COX-1 activity. Therefore, the degree of selectivity by the test compound can be deter- 

25 mined by measuring the levels of PGE 2 after LPS induction (COX-2) and TxBg following blood clotting (COX-1) in the 
same assay. 

M ethod 

30 A. COX-2 (LPS-induced PGE 2 production) 

Fresh blood is collected in heparinized tubes by venipuncture from both male and female volunteers. The subjects 
have no apparent inflammatory conditions and have not taken any NSAIDs for at least 7 days prior to blood collection. 
Plasma is immediately obtained from a 2mL blood aliquot to use as blank (basal levels of PGE 2 ). The remaining blood 

35 is incubated with LPS (100 Mg/ml final concentration, Sigma Chem, #L-2630 from E. coli; diluted in 0.1% BSA (Phos- 
phate buffered saline) for 5 minutes at room temperature. Five hundred \iL aliquots of blood are incubated with either 
2fiL of vehicle (DMSO) or 2jiL of a test compound at final concentrations varying from 10nM to 30^M for 24 hours at 
37°C. At the end of the incubation, the blood is centrif uged at 1 2,000 x g for 5 minutes to obtain plasma. A 1 00^L aliquot 
of plasma is mixed with 400|iL of methanol for protein precipitation. The supernatant is obtained and is assayed for 

40 PGE 2 using a radioimmunoassay kit (Amersham, RPA#530) after conversion of PGE 2 to its methyl oximate derivative 
according to the manufacturer's procedure. 

B. COX-1 (Clotting-induced TxB 2 production) 

45 Fresh blood is collected into vacutainers containing no anticoagulants. Aliquots of 500^L are immediately trans- 
ferred to siliconized microcentrifuge tubes preloaded with 2pL of either DMSO or a test compound at final concentra- 
tions varying from 10nM to 30^M. The tubes are vortexed and incubated at 37°C for 1 hour to allow blood to clot. At the 
end of incubation, serum is obtained by centrif ugation (12,000 x g for 5 min.). A W0\iL aliquot of serum is mixed with 
400*iL of methanol for protein precipitation. The supernatant is obtained and is assayed for TxB 2 using a enzyme immu- 

so noassay kit (Cayman, #51 9031 ) according to the manufacturer's instruction. 

RAT PAW EDEMA ASSAY 
Pr Q t QQQ l 



Male Sprague-Dawley rats (150-200 g) are fasted overnight and are given po. either vehicle (1% methocel or 5% 
Tween 80) or a test compound. One hr later, a line is drawn using a permanent marker at the level above the ankle in 
one hind paw to define the area of the paw to be monitored. The paw volume (V 0 ) is measured using a plethysmometer 
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Methods 

LPS-lnducori Pyro vja in Congous Rats 

cages after the temperature measurement TtoZtl J? * experimental error. The animals were returned to their 
LPS (2 mg *g. Sigma ctrn)lTh^ **** 
the measurement at 5 h when the increase in t™™t,™ hfT ^ 6 and 7 h follow,n 9 LPR injection. After 
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pyrexia. Percent reversal of the pyrexia was calculated using the rectal temperature obtained at 7 h in the control (vehi- 
cle-treated) group as the reference (zero reversal) point. Complete reversal of pyrexia to the pre-LPS baseline value is 
taken as 100%. 

5 LPS-lnduced Pyrexia in Conscious Squirrel Monkeys 

Temperature probes were surgically implanted under the abdominal skin in a group of squirrel monkeys (Saimiri 
sciureus) (1.0 - 1.7 kg). This allows for the monitoring of body temperature in conscious, unrestrained monkeys by a 
telemetric sensing system (Data Sciences International, Minnesota). The animals were fasted and were placed in indi- 

io vidual cages for acclimatization 13 - 1 4 h before use. Electronic receivers were installed on the side of the cages which 
pick up signals from the implanted temperature probes. At approximately 9:00 a.m. on the day of the experiment, the 
monkeys were restrained temporarily in training chairs and were given a bolus I. V. injection of LPS, (6 mg/kg, dissolved 
in sterile saline). The animals were returned to their cages and body temperature was recorded continuously every 5 
min. Two h after injection of LPS, when the body temperature had increased by 1.5 - 2° C, the monkeys were dosed 

75 orally with either vehicle (1% methocel) or a test compound (3 mg/kg). One hundred minutes later, the difference 
between the body temperature and the baseline value was determined. Percent inhibition was calculated taking the 
value in the control group as 0% inhibition. 

Acute Inflammatory Hyperalgesia Induced b v Carraaeenan in Rats 

20 

Experiments were performed using male Sprague Dawley rats (90-1 10g). Hyperalgesia to mechanical compres- 
sion of the hind paw was induced by intraplantar injection of carrageenan (4.5 mg into one hind paw) 3 h previously. 
Control animals received an equivalent volume of saline (0.15 ml intraplantar). A test compound (0.3-30 mg/kg. sus- 
pended in 0.5% methocel in distilled water) or vehicle (0.5% methocel) was administered orally (2ml/kg) 2 h after car- 
25 rageenan. The vocalisation response to compression of the hind paw was measured 1 h later using a Ugo Basile 
algesiometer. 

Statistical analysis for carrageenan-induced hyperalgesia was performed using one-way ANOVA (BMDP Statistical 
Software Inc.). Hyperalgesia was determined by subtracting the vocalisation threshold in saline injected rats from that 
obtained in animals injected with carrageenan. Hyperalgesia scores for drug-treated rats were expressed as a percent- 
30 age of this response. ID 50 values (the dose producing 50% of the maximum observed response) were then calculated 
by nonlinear least squares regression analysis of mean data using GraFit (Erithacus Software). 

Adjuvant-Induced Arthritis in Rats 

35 Seventy, 6.5-7.5 week old. female Lewis rats (body weight ~ 1 46-1 70 g) were weighed, ear marked, and assigned 
to groups (a negative control group in which arthritis was not induced, a vehicle control group, a positive control group 
administered indomethacin at a total daily dose of 1 mg/kg and four groups administered with a test compound at total 
daily doses of 0. 10-3.0 mg/kg) such that the body weights were equivalent within each group. Six groups of 10 rats each 
were injected into a hind paw with 0.5 mg of Mycobacterium butyhcum in 0.1 ml of light mineral oil (adjuvant), and a 

40 negative control group of 10 rats was not injected with adjuvant. Body weights, contralateral paw volumes (determined 
by mercury displacement plethysmography) and lateral radiographs (obtained under Ketamine and Xylazine anesthe- 
sia) were determined before (day -1) and 21 days following adjuvant injection, and primary paw volumes were deter- 
mined before (day -1) and on days 4 and 21 following adjuvant injection. The rats were anesthetized with an 
intramuscular injection of 0.03 - 0.1 ml of a combination of Ketamine (87 mg/kg) and Xylazine (13 mg/kg) for radio- 

45 graphs and injection of adjuvant. The radiographs were made of both hind paws on day 0 and day 21 using the Faxitron 
(45 kVp, 30 seconds) and Kodak X-OMAT TL film, and were developed in an automatic processor. Radiographs were 
evaluated for changes in the soft and hard tissues by an investigator who was blinded to experimental treatment. The 
following radiographic changes were graded numerically according to severity: increased soft issue volume (0-4), nar- 
rowing or widening of joint spaces (0-5) subchondral erosion (0-3), periosteal reaction (0-4), osteolysis (0-4) subluxa- 

50 tion (0-3), and degenerative joint changes (0-3). Specific criteria were used to establish the numerical grade of severity 
for each radiographic change. The maximum possible score per foot was 26. A test compound at total daily doses of 
0.1, 0.3, 1, and 3 mg/kg/day. Indomethacin at a total daily dose of 1 mg/kg/day, or vehicle (0.5% methocel in sterile 
water) were administered per os b i d. beginning post injection of adjuvaut and continuing for 21 days. The compounds 
were prepared weekly, refrigerated in the dark until used, and vortex mixed immediately prior to administration. 

55 Two-factor (treatment' and 'time*) analysis of variance with repeated measures on 'time' were applied to the % 
changes for body weight and foot volumes and to the rank-transformed radiographic total scores. A post hoc Dunnett 
's test was conducted to compare the effect of treatments to vehicle. A one-way analysis of variance was applied to the 
thymic and spleen weights followed by the Dunnett's test to compare the effect of treatments to vehicle. Dose-response 
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curves for % inhibition in foot volumes on days 4 1 4 and 21 wore oh** k„ « 

linear least squares' regression l Dso was defined «E nlZZ 8 4 "P arameter to 9istic function using a non- 

was derived by interpolation from thl £ JSST""** 10 ' "* redUCti ° n fr ° m the vehide and 

5 Representa tive Biolog ical n a + a 

atedSras^^^^ 
sentative results shown below in ne Ta^ 

prostaglandin synthesized in the presence and abs 6 nST fl r U ♦ ^determined by measuring the amount of a 
tration of putative inhibitor required KSrTSSSS ?2XS!i £J£ 1,16 ,C50 Va ' U6S represent the in- 
hibited control. The ED^ values in the^a E?5£E ^ 50% 0f that * tained as ^P^^ed to the unin- 
edema formation by 50% as cor^r^o^ °< -"Pound required to reduce 

Compound B. which compound ^isc.os^tn^S, Exampte^and US ZSSS* " 
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Assay 




S0 2 CH 3 



COX-2: 

CHO Cells 
Whole Blood 

COX-1 

CHO cells 
Whole Blood 
U937 microsomes 
Rat Paw edema (ED50) 




S0 2 CHU 



p Compound B 

Compound A 



.03 nM 
.45 nM 

>50u.M 
77 jiM 
llu-M 
2.6 mg/kg 



.02 ^iM 
.12 nM 

17 
4.4 iiM 
0.45 nM 
3.0 mg/kg 



The invention wil, now be illustrated by the fbl.owing non-limiting examp.es in which, unless stated othe^se: 

StaTo^^ *at is, at a temperature in the range 18 - 25 »C; 

4.5-30 mm Hg, with a ^o^T" 

£2£T5T ^ r6aCti0nS ^ ,0, ' 0Wed ^ tHin Chro ™<^ CTLC, and reason times are given for i,, u , 
in some preparations- Polymorphism may result in .solation of materials with different melting points 
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(vi) yields are given for illustration only; 

(vii) when given, NMR data is in the form of delta (5) values for major diagnostic protons, given in parts per million 
(ppm) relative to tetramethylsilane (TMS) as internal standard, determined at 300 MHz or 400 MHz using the indi- 
cated solvent; conventional abbreviations used for signal shape are: s. singlet; d. doublet; t. triplet; m. multiptet; br. 

5 broad; etc.: in addition "Ar" signifies an aromatic signal; 

(viii) chemical symbols have their usual meanings; the following abbreviations have also been used v (volume), w 
(weight), b.p. (boiling point), M.R (melting point), L (liter(s)), mL (milliliters), g (gram(s)), mg (milligrams(s)), mol 
(moles), mmol (millimoles), eq (equivalent(s)). 

w Compound A can be prepared according to the following methods Methods of Synthesis 
Method A 

Cyclopentenone (II) may be halogenated with bromine or iodine followed by treatment with a base to give III (see 
is Organic Syntheses 61 65). 3,5-Dif luorophenylboronic acid may then be added via a palladium-catalyzed coupling reac- 
tion to form IV 4-Bromothioanisole may be metalated with nBuLi or magnesium, and then treated with IV to give the 
alcohol V. Oxidation with allylic transposition may then be accomplished using an oxidant such as PDC to give 
cyclopentenone VI. Sulfide oxidation using an oxidant such as H 2 0 2 in the presence of a tungstate catalyst MMPP, or 
mCPBA then provides sulfone la. Alternatively, VI may be converted to sulfonamide lb as described in U.S. Patent 
20 5,474,995, Method A. 
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M = Li, Mg 
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ref: US Patent 5,474,995 
Method A 



S0 2 NH 2 
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Method B 
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Method C 

3-Ethoxycyclopentenone (X) may be brominated followed by treatment with a base to give XI (see Organic Syntheses 
35 61 65). To bromocyclopentenone XI is added lithio or magnesium thioanisole followed by acid rearrangement of the 
intermediate addition product to give VIII. The sulfide may be oxidized at this point using a oxidant such as H 2 0 2 in the 
presence of a tungstate catalyst, MMPP, or mCPBA to give the sulfone IX. Palladium-catalyzed coupling of 3,5-dif luor- 
ophenylboronic acid then provides la. 
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Step 1 3-f4-fMPthvlthio)Dhenvl)-P- r v C | open tPn-i-ono 
in he!^ (61 * 0 3 moI > in THF < 80 ° mq was added a solution of n-BuLi (2 3 M 

Step 2 2-Bfomo-3-(4-(methvlthio^hftnvh.g.cvclonpaton.i^n 0 

Step 3 2-Rm m n•?^-f4^<mf>thvls■lHnn v ^^ p h a nvh-?■cyrlr^ p 0^t ^■■ 1 ^„^ 

The residue was partitioned between sat ao NaSm „£?u B ,e i" M,,re •» s""" = " at r.t then concentrated. 
^^^^^^^^^^^^ 
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Step 4 2-(3.5-Dif luorophenvl)-3-f4-(methvlsulfonvhDhenvn-2 -cvclopenten-1 -one 

To a mixture of 2-bromo-3-(4-(methylsulfonyl)phenyl)-2-cyclopenten-1-one (664 mg, 2.11 mmol), 3,5-difluorophe- 
nyiboronic acid (832 mg, 5.27 mmol). tris(dibenzylideneacetone)dipalladium(0) (83 mg, 0.09 mmol), and triphenylphos- 
5 phine (96 mg, 0.36 mmol) was added 40 mL of 3:1:1 toluene :n-propanol water and the mixture was purged with 
nitrogen. After stirring 10 min, diethylamine (1.1 mL, 10.6 mmol) was added and the solution was heated to reflux for 4 
h. The mixture was cooled and partitioned between 1M NaOH and EtOAc. The organic phase was washed with water, 
1M HCI and brine, and dried over MgS0 4 . Purification by silica gel chromatography, eluting with 50% CH 2 CI 2 /hexanes, 
followed by crystallization from Ch^Cl^ether/hexanes gave the title compound (223 mg). 

10 

1 H NMR (CD3COCD3) 6 7.95 (2H, d), 7.65 (2H, d), 6.98 (1 H, m), 6.82 (2H, m), 3.19 (2H, m), 3.15 (3H, s), 2.68 (2H, 
m). 

EXAMPLE 1 A 

15 

Step 1 2-Bromo-2 -cvclopenten-1-one 

To a 0 °C solution of 2-cyclopenten-1 -one (125 g, 1 .52 mol) in CCI 4 (1 .2 L) in a three-neck flask equipped with an 
overhead stirrer was added a solution of bromine (269 g, 1 .68 mol) in CCI 4 (400 mL) dropwise over 4 h, maintaining an 
20 internal temperature <2 °C. A solution of Et 3 N (310 mL, 2.22 mol) in CCI 4 (200 mL) was then added dropwise over 1 .5 
h, maintaining an internal temperature <10 °C. The resulting suspension was warmed to r.t. for 1 h, then cooled to 0 °C 
and filtered. The filtrate was washed with two 700 mL portions of 3M HCI and 500 mL of brine, then filtered through cot- 
ton. Concentration provided 228 g of an orange oil which was crystalized from 150 mL of 2:1 hexane: ether to provide 
191 g of the title compound. 

25 

1 H NMR (CD3COCD3) 5 7.94 (1H, t), 2.72 (2H, m), 2.46 (2H. m). 
Step 2 2-Bromo-3-(4-(methvlthio )phenvn-2-cvclQDenten-1-one 

30 To a -78 °C solution of 4-bromothioanisole (35. 1 g, 1 73 mmol) in THF (500 mL) was added nBuLi (1 .6M in hexanes, 
107.5 mL, 172 mmol). The solution was stirred for 45 min, then a solution of 2-bromo-2-cyclopenten-1-one (25.4 g, 158 
mmol) in THF (150 mL) was added and the mixture was allowed to warm to 0 °C and was quenched with saturated 
aqueous NH 4 CI. The majority of the solvent was removed in vacuo and the residue was suspended in water and 
extracted with two portions of EtOAc. The organic layers were washed with brine, dried over MgS0 4 , filtered and con- 

35 centrated. This material was dissolved in DMF (300 mL), cooled to 0 °C and treated with PDC (72.4 g, 192 mmol). The 
resulting mixture was warmed to r.t. and stirred for 2 h, then poured into water (1.2 L) and extracted with two 500 mL 
portions of EtOAc. The organic layers were washed with brine, dried over MgS0 4 , filtered and concentrated to give the 
title compound as a light brown solid which was used directly in the next step. 

40 Step 3 2-Bromo-3-f4-(methylsulfonyl)phenvn-2-cvclQPenten-1-one 

To a 0 °C solution of 2-bromo-3-(4-(thiomethyl)phenyl)-2-cyclopenten-1-one in 2:1 CFfeCk/MeOH (500 mL) was 
added MMPP (100 g). The mixture was stirred at r.t. overnight, then concentrated and partitioned between saturated 
NaHC0 3 , 1M Na 2 S 2 0 3 and CH 2 CI 2 - The aqueous layer was extracted with CH 2 CI 2 , and the combined organics were 
45 washed with brine, filtered through cotton and evaporated. The resulting solid was swished in CH 2 CI 2 /ether to provide 
23 g of the title compound. 

1 H NMR (CD3COCD3) 6 8.12 (4H, m), 3.22 (2H, m), 3.20 (3H, s), 2.69 (2H, m). 

50 Step 4 3.5-Dif luoroohenvlboronic acid 

To a -78 °C solution of 1 -bromo-3,5-dif luorobenzene (50 g. 0.26 mol) in ether (860 mL) was added nBULi (2.4 M in 
hexanes, 108 mL, 0.26 mol) dropwise over 20 min. The resulting solution was stirred for 10 min, then treated with tri- 
isopropylborate (61 mL. 0.27 mol). The reaction mixture was warmed to 0 °C for 30 min, then quenched with 1 M HCI. 
55 After stirring 30 min, the mixture was partitioned between ethyl acetate and water. The organic layers were washed with 
brine, dried over MgS0 4 , filtered, and evaporated. The resulting product was dried under high vacuum overnight to give 
38 g of the title compound. 
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n H NMR (CD3COCD3) 8 7.50 (2H, br s). 7.40 (2H, m), 7.04 (1H, m), 
Stee5 2-(3,5-Dif luorophBnvn-3-tt-fmethyls. ■K onvlk>hen V n.:>.ry C | OPftn tpn.i 

0.2N Sh So ST! 5N HCH^O mnlnH 5 £ ^ " ld ° r 9 aniC ^ with 

H NMR (CDsCOCDJ , 7.95 (2H, m). 7.66 (2H. m). 6.98 (1H. m). 690 <2H. m ). 3.17 <2H, m>. 3 ,2 (3H. ,). 2.68 (2H, 

ha^^X~^ 8Pa,ln9 2 ^^< m «^^K-<^---e (Example , s,«p 3 

Step 1 2-Bromo-3-ethoxv-P-cvcl Q n^ntPn-i-on Q 

To a -15 °C solution of 3-ethoxy-2-cyclopenten-1-one M65g 1 30 mo\) in 1 8L of run „,o* 
bromine (219 a 1 37 mnn in run wnn Ji\ ■ -i I ; ° OHCI 3 was added a solution of 

I 9 ' ' C ' 3 (200 mL) v,a dr °PP ,n 9 funnel over 1.5h to give a thick yellow slurrv After ™ min 

=^ 

C ° nCentrated ' r6SUltin9 ^ 4:1 ^er/hexaneM^e £?£ 

H NMR (CD3COCD3) 8 4.43 (2H. q), 2.95 (2H. m), 2.47 (2H, m), 1.39 (3H, t). 
Step 2 2-Bromo-3-^.m fl th y |thio>nhflriyl).p.cvclopanten.i-An a 

mL ^S?" ° f *- bromo,hioani «'te (253 g. 1 .25 mol) in THF (5 L) was added nBuLi (2.5 M in hexanes 500 

SS£E or9anic ,ayer was ~ 1 ^ residue ^ ~ S^^SSTaSST: 

1 H NMR (CD3COCD3) 8 8.12 (4H, m). 3.22 (2H, m), 3.20 (3H. s), 2.69 (2H, m). 
The following example pharmaceutical formulation are illustrative of the invention: 
Stea3 2-Br 0 mo-3-(4-(mpthvlsulfonvl^hpnYl)- 2. C vcl 0 r)PntPn.1 

reaction mixture was then maintained at 4n°r «r>n ^ h tk» ^„ ■ «w'"»'»wieiy ou ^. ineaark 

washed twice with J™ 2!^ 40 C for 1 .5 h. The aqueous layer was separated and the organic phase was 
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Wet granulated tablet composition 


Amount per tablet 


Ingredient 


25 mg 


COX-2 Inhibitor 


79.7 mg 


Microcrystalline cellulose 


79.7 mg 


Lactose monohydrate 


6 mg 


Hydroxypropyl cellulose 


8 mg 


Croscarmellose sodium 


1 mg 


Magnesium stearate 



Tablet dose strengths of between 5 and 125 mg can be accomodated by varying total tablet weight, and the ratio 
of the first three ingredients. Generally it is preferable to maintain a 1:1 ratio for microcrystalline cellulose : lactose 
20 monohydrate. Varying amounts of up to 5 mg. of iron oxide may be added to this or the other compositions if a yellow 
or orange color is desired. 

EXAMPLE 2a 



Wet granulated tablet composition 


Amount per tablet 


Ingredient 


125 mg 


COX-2 Inhibitor 


425 mg 


Microcrystalline cellulose 


425 mg 


Lactose monohydrate 


10 mg 


Hydroxypropyl cellulose 


14 mg 


Croscarmellose sodium 


1 mg 


Magnesium stearate 



40 EXAMPLE 2t? 



Wet granulated tablet composition 


Amount per tablet 


Ingredient 


10 mg 


COX-2 Inhibitor 


87.2 mg 


Microcrystalline cellulose 


87.2 mg 


Lactose monohydrate 


6 mg 


Hydroxypropyl cellulose 


8 mg 


Croscarmellose sodium 


1 mg 


Magnesium stearate 
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5 


Wet granulated tablet composition 




Amount per tablet 


Ingredient 




5mg 


COX-2 Inhibitor 


10 


89.7 mg 


Microcrystalline cellulose 




89.7 mg 


Lactose monohydrate 




6 mg 


Hydroxypropyl cellulose 




8 mg 


Croscarmellose sodium 


15 


1 mg 


Magnesium stearate 


EXAMPLE 3 






20 








Directly compressed tablet composition 




Amount per tablet 


Ingredient 


25 


25 mg 


COX-2 Inhibitor 




106.9 mg 


Microcrystalline cellulose 




106.9 mg 


Lactose anhydrate 


30 


7.5 mg 


Croscarmellose sodium 




3.7 mg 


Magnesium stearate 



EXAMPLE 3a 

40 



45 



50 



Directly compressed tablet composition 


Amount per tablet 


Ingredient 


125 mg 


COX-2 Inhibitor 


425 mg 


Microcrystalline cellulose 


425 mg 


Lactose anhydrate 


15 mg 


Croscarmellose sodium 


10 mg 


Magnesium stearate 



55 
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EXAMPLE 3b 



Directly compressed tablet composition 


Amount per tablet 


Ingredient 


10 mg 


COX-2 Inhibitor 


42.5 mg 


Microcrystalline cellulose 


42.5 mg 


Lactose anhydrate 


4 mg 


Croscarmellose sodium 


1 mg 


Magnesium stearate 



15 

EXAMPLE 3C 



Directly compressed tablet composition 


Amount per tablet 


Ingredient 


5 mg 


COX-2 Inhibitor 


45 mg 


Microcrystalline cellulose 


45 mg 


Lactose anhydrate 


4 mg 


Croscarmellose sodium 


1 mg 


Magnesium stearate 



EXAMPLE 4 

35 



Hard gelatin capsule composition 


Amount per capsule 


Ingredient 


25 mg 


COX-2 Inhibitor 


37 mg 


Microcrystalline cellulose 


37 mg 


Lactose anhydrate 


1 mg 


Magnesium stearate 


1 capsule 


Hard gelatin capsule 



Capsule dose strengths of between 1 and 50 mg can be accomodated by varying total fill weight, and the ratio of 
so the first three ingredients. Generally it is preferable to maintain a 1 :1 ratio for microcrystalline cellulose : lactose mono- 
hydrate. 



55 
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EXAMPLE S 



# 



5 


Oral solution 




Amount per 5 mL dose 


Ingredient 




50 mg 


COX-2 Inhibitor 


10 


to 5 mL with Polyethylene oxide 400 



dients 
is EXAMPLE 6 



Solution dose strengths of between 1 and 50 mg/5mL can be accommodated by varying the ratio of 



the two ingre- 



20 



25 



30 



35 



Oral suspension 


Amount per 5 mL dose 


Ingredient 


100 mg 


COX-2 Inhibitor 


150 mg 


Polyvinylpyrrolidone 


2.5 mg 


Poly oxyethylene sorbitan monolaurate 


10 mg 


Benzoic acid 


to 5 mL with sorbitol solution (70%) 



ingrSe S n P t e s nSi ° n d ° S6 Str6n9thS * 1 50 ^ be accom odated by varying the ratio of the first two 

EXAMPLE 7 



40 



45 



50 



Claims 



Intravenous infusion 


Amount per 200mL 
dose 


Ingredient 


1 mg 


COX-2 inhibitor 


0.2 mg 


Polyethylene oxide 400 


1.8 mg 


Sodium chloride 


to 200mL 


Purified water 



1 ' «^oT^S ** *" *°* mM " <W°<»WW«« ■**»«. said conwsWon eon,. 

aim 1 or 2 comprising 10 to 250 mg 2-(3,5-difluorophenyl)-3-(4- 



t pharmaceutical^ acceptable carrier. 
3. A pharmaceutical composition according to Claim 
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(methylsulfonyl)phenyl)-2-cydopenten-1-one and a pharmaceutical^ acceptable carrier. 

4. A composition according to Claim 1 or 2 comprising 10, 20, 30, 40 or 50 mg of 2-(3,5-difluorophenyl)-3-(4-methyl- 
sulfonyt)phenyl)-2-cyclopenten-1-one. 

5 

5. A composition according to Claim 1 or 2 comprising 60, 70. 80, 90, 100, 1 10, or 120 mg of 2-(3,5-difluorophenyl)- 
3-(4-methylsulfbnyl)phenyl)-2-cyclopenten-1-one. 

6. A composition according to Claim 1 or 2 comprising 60 to 120 mg of 2-(3,5<lrfluorophenyl)-3-(4- methylsulfo- 
w nyl)phenyi)-2-cyclopenten-1 -one. 

7. A composition according to Claim 1 or 2 comprising 1 0 to 50 mg of 2-(3,5-difluorophenyl)-3-(4- methylsulfonyl)phe- 
nyl)-2-cyclopenten-1 -one. 

15 8. A method of treating an inflammatory disease susceptible to treatment with an non-steroidal anti-inflammatory 
agent comprising administration to a patient in need of such treatment 10 to 250 mg 2-(3,5-difluorophenyl)-3-(4- 
(methylsulfonyl)pheny!)-2-cyclopenten-1-one. 

9. A method according to Claim 8 comprising administration to a patient in need of such treatment 10, 20, 30, 40 or 
20 50 mg of 2-(3,5-drf luorophenyl)-3-(4- methy1sulfonyl)phenyl)-2-cyclopenten-1 -one. 

10. A method according to Claim 8 comprising administration to a patient in need of such treatment 60, 70, 80, 90, 100, 
110, or 120 mg of 2-(3,5-difluorophenyl)-3-(4- methylsulfonyl)phenyl)-2-cyclopenten-1-one. 

25 11 . A method according to Claim 8 comprising administration to a patient in need of such treatment 60 to 120 mg of 2- 
(3,5-difluorophenyl)-3-(4- methylsulfonyl)phenyl)-2-cyclopenten-1 -one. 

12. A method according to Claim 8 comprising administration to a patient in need of such treatment 10 to 50 mg of 2- 
(3,5-drfluorophenyl)-3(4- methylsulfonyl)phenyl)-2-cyclopenten-1-one. 

30 

13. A method according to Claim 8 for the treatment of non-chronic headache, pain or swelling. 

14. A method according to Claim 8 for the treatment of osteoarthritis. 

35 1 5. A method according to Claim 8 for the treatment of rheumatoid arthritis. 

16. Use of 2-(3,5-difluorophenyl)-3-(4-(methylsulfonyl)phenyl)-2-cyclopenten-1-one in the manufacture of a medica- 
ment for the treatment of an inflammatory disease susceptible to treatment with a non-steroidal anti-inflammatory 
agent. 

40 

1 7. Use according to claim 1 6 of 1 0 to 250 mg 2-(3,5-dif luorophenyl)-3-(4-(methylsurfonyl)phenyl)-2-cyclopenten-1 -one 
in the manufacture of a dosage form of a medicament for the treatment of an inflammatory disease susceptible to 
treatment with a non-steroidal anti-inflammatory agent. 

45 18. Use according to Claim 16 of 10, 20, 30, 40 or 50 mg of 2-(3,5-drfluorophenyl)-3-(4- methylsulfonyl)phenyl)-2- 
cyclopenten-1 -one in the manufacture of a dosage form of a medicament for the treatment of an inflammatory dis- 
ease susceptible to treatment with a non-steroidal anti -inflammatory agent. 

19. Use according to Claim 16 of 60, 70. 80, 90, 100, 1 10, or 120 mg of 2-(3,5<lrfluorophenyl)-3-(4- methylsulfonyl)phe- 
so nyl)-2-cyciopenten-1 -one in the manufacture of a dosage form of a medicament for the treatment of an inflamma- 
tory disease susceptible to treatment with a non-steroidal anti -inflammatory agent. 

20. Use according to Claim 16 of 10 to 50 mg of 2-(3,5-difluorophenyl)-3-(4- methytsulfonyl)phenyl)-2-cyc!openten-1- 
one in the manufacture of a dosage form of a medicament for the treatment of an inflammatory disease susceptible 

55 to treatment with a non-steroidal anti-inflammatory agent. 

21. Use according to Claim 16 of 60 to 120 mg of 2-(3.5-difluorophenyl)-3-(4- methylsulfonyl)phenyl)-2-cyclopenten-1- 
one in the manufacture of a dosage form of a medicament for the treatment of an inflammatory disease susceptible 
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to treatment with a non-steroidal anti-inflanimatory agent 



28. A compound 2«3.Mifkioroph^^ 
25 29. A compound 2-(3.5<Jif^^ for use jn therapy 

30. Crystalline 2-(3,5<Jrfluorophenyl).3K4-methylsulfonyl) P henyl).2-cyclopenten.1 -one. 
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